RECOLLECTIONS AND REFLECTIONS
the discharge than we do even at the present time. It is not even possible to determine the limits between which this energy must lie. Thus, for example, a charged particle starting from the cathode would ionise the gas through which it passed and produce other charged particles. These again would produce other charged particles when energised by the electric field, and these again would produce other charged particles. These secondary particles would not acquire as much energy as they would have done if they had started from the cathode itself. Again, if charged particles are liberated from the cathode by the impact of radiation such as ultra-violet radiation or Ront-gen radiation of very short wave-length, which is known to be present in the discharge-tubes, the particles would start from the cathode with a considerable amount of energy, and their energy at any place would be greater than that due to the electric field. If negative particles were emitted from the cathode by the impact of positive ions, they might start with energy derived from these particles, and not from the electric field. Measurements of the magnetic deflection only give v x (m/e). To obtain the value of (m/e) it is necessary to measure v, or some combination of (m/e) and v other than their product.
The interpretation I put upon my results was quite different from that put by the German physicists on theirs. Kaufmann (Wiedemanns Annalen, 61, p. 552) interpreted the fact that the value of e/m does not depend on the kind of gas in the tube or on the metal used for the cathode as proving that the negatively electrified particles did not come out of either the gas or the metal. I took the view that all atoms contained these small particles, and that they could be knocked out of the atom by electrical means, by high temperatures or by Rontgen rays. 340